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(54) TM/IPOMEXAHMMECKAH flOPHUPYK)- 
IMAfl rOilOBKA A/1« PACIUHPEHM51 fOO^- 
PMPOBAHHOrO RMCTblPfl B OBCAflHOU 
KO/IOHHE 

(57) fMAPOMexdHimecKafl AOpHnpyioiuan rono* 
BKd A/in pacumpeHusi ro4>ptipoDaHHoro n/ia- 
CTupfl B o6caAHOi^ Konoime. AopHMpyioman 
roiiOBKa C0Aep)KMT K0Hyc*nyaHC0H c npOAo/ib* 
HbiMM npo4>M/ibHUMM KaHasKaMM. Kopnyc c ca- 
MoynAOTHsiiouieAcfi ipydnBio^ AMa4>pdrM0bi. 
CTyncNHaTbiMM b nonepemiOM C€«ieiiMKi okhb* 

MM H pa3MetUeHHblMU B HMX BUABtlXCIIbtMH CCK- 

TopaMM, CTyneHMdTbiMit a nonepeMHOM 

CBMeHMM. 4 H/l. 



l4ao6peTeHvie othocmtca k ycTpof^crodM 
AIR peMOHTa o5caAHbix ko/iohh He4>Ti)Hbix. ra- 
aoBwx H APyrnx cxaaxMH c ue/ibio BoccTaHOo- 
iieHHSI repMeTMMHOCTM M ynpoMiieHMA creHKH 
jcoAOHHU nyreH ycraHOBicM cra/ibHoro nnacTU- 
pB M coaAdHMii HanpnxceHHOft CMCteMu o6cdA' 
Man TpyCa -> rniacrupb. 

Ue/ib H3o6peTeKHji *-yBeiiimeHMe a^xfrex- 

TMDHOCTM pa60Tbl rOIIOBKH SB CSeT yBeAMMCHIIfl 

paAHanbHoro ycMAHB hb ceicTopa u yaeiiHMe- 
HMB cpoxa c/iy)ic6u. 

Ha 4>Mr; 1 npeAcraBneHa AopHMpyioiMasi 
roiiOBica, npoAOiibHuft paapea. b rpaHcnopT- 
HOM nonoxeHMM; Ha 4^Mr. 2 - AopHMpyioiAafl 

rOAOBKB. OStAMA BMA. B paOOMBM HO/IOXeHMM; 

Ha 4>Mr. 3 - to 3X6, nonepe*<Hu(t paapea npti 
pacufMpeHiiM ceKTopOB b Tpy6e c MHHUMa/ib- 
HOA TontUMHoA cTeiiKM; Ha <t>Mr. 4 - to xe. 
nonepeMHbti) paapea npH npHxcantn n/iacTup5i 

B Tpy6e C MBKCMMaAbHOit TO/IIAHHOA CTCHKH. 

fHApoMexaHMMecKan AopHMpyiouiasi rono- 

BXa COCTOMT U3 KOpnyCB 1 C OKHaHM. BUnOA- 



HCHHoro B BHAe ynopHMX i>naHixeB 2 h UMniiH* 
Apa>xAeTKM 3. adKpenneHHoA MexcAy ^^naifua- 
MH. Okhb Kopnyca BunonneHu CTyneHsaTbiMii 
B nonepeMHOM ceseHMii. Ha nycTorenoii 
CTBOAbHoA MBCTM Kopnycd raAxoM 4 aarsiHyTbi: 
KOHyc-nyaHCtiH 5. ynopMue 4>naHt;bi 2 um- 
AMHAP-KAerxa 3. UMAHHAP-KAetKa 3 <t>iiKcupy- 
ercfl TaxHM oOpaaoM, hto nAocxocTH 

CHMMeTpMit OKOH KOpnyCB H yCTaHOBABHHblX B 

HMxcTyneHMarux b nonepeMHOM HanpaBAeHnn 
ceKTopoB 6 coBMeiueHbi c nAocKocrnMH cmm- 

MerpHH npOAOAbHUX npO(t>l1AbHblX KaHdBOX 

KOHyca-nyaHCOHB 5. Ha CTBonbMOM mbctm Kop- 
nyca noA umamhapom-kactkcii 3 m cexTopaMn 
6 paaMeiAeHB caMoynAOTHiiioiAaficp Tpy6Ma- 
TAB AHa4>PdrMa 7. BaatiMOAeiicTByiOLuafl c 
6oAbtiiHMH cryneHRMH cexTOpoe 6. 

YcTpOMCTBo paGoraer GneAyK)iAMM o6pa- 
30M ( <t>Hr. 2). 

DpM cnycxe o o5caAHyto KOAOHHy 8 hhxc- 
hmA kohbk ro(t>pHpoBaHHoro nnacTupR 9 pac- 
noAOxen hb KOHyce-nyancoHe 5. npHMCM 
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BorMyruenyMM nnacTwpR BBCAeHw wynMpaiOT- 
B npoAOAbMue npo<t>M/ibHue KaHaBKW Kony- 
nyaHCOMa. flnacTbipb HaACT Ha ujiaHrw 10 
n ero oepxHMi?! kohcu <|«iKCiipyeTC« TOPUOM 
cunoBUx UMAMHAPOB AOPHd MUM rwAPOMCxa- 
HMMCCKoro rncopn. 

ripw cosAaHUM paOonero AaoneHWR ao- 
pHupyiomaw ro/iOBKa bxoamt b n/iacrupb. pac- 
tuMpflfl ero AO nnoTHoro KOHxaKia c o6caAHOt^ 
Tpy66A. noA AjaafleHMCM caMoynnoTMnioiUMe- 
cfl KOHUu uvuiMMApwHCCKOft AMa<|)parMbi 7 
n/iOTHo npM)KMMaiOTCii K CTCHxaM f/iyxoro yr- 
nybnemn A. co3flaBa« repMeinHHocTb e pa6o-. 
nevi xaMepe npaxTMHccKVi 6e3 paAMaiibHoro 
pacuiMpeHMn. 

UeHTpanbHan sacTb Awa<t)parMM 7, pac- 
uiMpusicb, B03Ae«CTByeT Ha BWA0M)KHwe cex- 
Topw 6. npwxcMMafi mx k HeAO)KMMaM li/iacTupsi 
(<t>Mr. 2). 

npM 3T0M ocianbHaJi sacxb pacunpflio- 
meftcn AHa<t>parMbi ynMpaeicn b nenoABVDK- 
HyJO BHyTpCHHIOlO * noBepxHOCTb 
Un/iMHApa-x/ieTKit. , 

PaOoMHe 4>yHKUHM nepeneceHbi na Oonee 
npoMHyio M AOnroBeMHyio uwniiHAPMMCCKyio 
MBCTb Awa+parMU. 

. Uw/iMHAPMHecxan AMa<t)parMa, paciuiipn- 
«cb. ynnpaeTCfl MacTbK) CBoeft BHeuinei^ no- 
3PXH0CTM B minviMAp-xneTicy. B peaynbraTe 
Ha AMB^^parMe BoaHMicaiOT npflMoyronbHwe 
Bucrynu m/im BnaAMHu(B 3aBucMM0CTu orcTe* 

n^HM BUABMXCeHMSI CCKTOpOB). COOTBeTCTByiO- 

mMe*onopHoi^ noBepxHOCTH ocHOBaHwn 
Kd}KAoro cexTopa. Be/iMMMHa BUABMxceHMsi 
cexTopa Kone6neTC« b aaBwcwMocTw oTtoniuw- ' 

Hbl CTCHKM 05CdAH0(H Tpy6w, HanWMMn OT- 

cyrCTBMfi nnacTwpfl. 

Ha <J>Mr. 3 u 4 noxaaaHW npeAeiibHwe cny- 
Man BWABuxcHMR CBKTopoB ooA Harpy3K0«: 
npM pactuHpeHMiiB Tpy6e c MHHMManbHoA Ton- 
lUMHOfi CTCHKM (<t>Mr. 3) M B TpyCc c MaxcMManb- 
Ho9i TontuMHoft CTCHKM c rwacTwpeM .(<|>Mr. 4). 
Vcrynbi, Koropwe npw 3tom o6/ieraeT AHa<|>- 
parMB no nepuMetpy onopHOft noaepxHOCTM 
ocHOBaHMii cexTOpa. ne npeBbiiuaiOT 3-3.5 mm. 
ripw cr/iaxceHHMX xpoMxax m MMHMMaiibHbix 
aaaopax b okhc mbxcav cexTopoM m KopnycoM 
, MCxnioMaeTCfl npMMMHa 6biCTporo paapyuieHMsi 



pesMHM AMa({)parMbi: aaTexaHue m noc/ieAyio- 
mee saiMeM/ieHwe. JXb^Q o cnyMae nopbiaa am- 
a<)>parMbi na yctyne (noc/ie A«MTe/ib>iofi 
SKcnnyaTauMM) b ro/iOBxe yAaercn nerxo boc- 
5 CTBHOBiiTb HeoSxoAWMoe AaBneHMC M aaacp- 
ujMTb ycTBHOBKy nnacTupfi 6e3 aeapHA h 
ocno)KHeHHft. npw nopwae AMa<t>parMU yrcMxa 

XMAKOCTM B03M0)KHa TOilbKO MCpCa 3a30pbl B 
OKHG MCJKAy CCKTOpOM H KOpnyCOM. TlpW XOAO* 

10 BOft nocBAxe cexxopa b okhc cyMMapnan nn^- 
lUBAb aaaopoB ne npeauiuaeT 20-40 mm . 

YMMTblBail 60AblJJ0A K0dtt>4>MUMeHT conpoTviB- 

nenm yaxoro menCBMAHoro aaaopa m ncpe- 

KpblTHn OCHOBHOA CTO MdCTM pBdMHOA 

15 Awa<t)parMbi, neoSxoAMMoe AaBiienne moxcct 
. 6wTb nerxo BOCCTaHoaneHO HesHaMwrenbHbiM 

nOBUUieHMBM np0M3B0AMTeAbH0CTM HBCOCHO- 

roarperara.' 

CyMMapHoe paAna/ibHoe ycMAMe. pasBH- 
20 BaeMoe ronoBXCA. nepeAaercn He na 12, a na 
6 BWABM)KHbix cexTopoB. CneAOBdTeiibHO. npw 
3T0M )Ke paOOMCM ABB/teHMH ycMnMC paAMBiib- 
Horo fl03AeftCTBMii cexTopa na hcaoxhm ro<t>- 
pbt BoapacraeT o Aaa pasa. mo rapaHTHpyer 
25 nonHoe npMxaTMO nAacTbipii. . 
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rwAPOMexaHMMeckasi AOPHMpyiomasi rono- 
30 bxa An** pacuiwpeHHn ro<t>pHpoBaHHoro nna- 
CTbipn, B o5caAHO(^ Kononne, BxniOMaiounan 
KOHyc-hyaHCOH c npoAO/ibHWMM npo<t>M/ibHW- 
MM KaHdBxaMM, Kopnyc c paaMemeHHUMn b 
HeM caMOyniioTHmomeAcn Tpy6MaT0A A^a^ 
35 parnoA m buabmxhumm cexTopaMM, cryneHsa- 

TUMH B <:eMeKMM. yCTdHOBIieNHblMII G 

603M03XHOCTblO B3aMM0AeACTBI1« 6o/ibujeA 

ctyncHbio c Awa4)parM0i%. oi/iwMaioiuaJicii 

TCM, MTO, C UehbtO yBe/IMMCHMJI 34Mj)eKTMBH0CTM 
40 paSOTU rOAOBKM 33 CMBT yBeAHMeHMfl paAMBAb- 

Horo ycMAMfi Na cexTopa m yBeAMMeHHR cpoxa 
ciiyx(6u. BUABMSKHue cexTopa eunonHeHbi 
' CTyneHMBTbiMM B nonepeHHOM ceMCHUM, a xop- 
nyc MMecT ctyneHMaTbtc b nonepBMHOM cese- 
45 HMw OKHa noA BbiABM)icH«e cexTopa. npifweM 
n/iocKOCTM cHMMerpHM oxoH KOpnyca m npo- 
AOAbHiiix npo4>MAbHux KBHaBOK KOHycB-nyaH- 
coHa coBMeuieHfai. 
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Hydrocn^chonkoi iMod for •xpomtofi ol comigof patch i 
tpHf»g • Kos t««pp«d Mctors matching timtlar housing and 
aroovot off con] col punch 
C93-0942I1 

Addnl. Dola: PETROVSF, lEOYASHOV O A. KISEIMAN M I 



SnIiajiMd emdfliicy of tho hud for expanding the eomig&ted patch 
Is due to the tnereaeed thrust on the sectora, and Its longer aendce 
life. The extendable eeeton are of stepped design matched by the 
steps of the housing. The lynunetiy planes of the poru tn the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head U lowered In the casing string (8) 
so that the lower end of the corrugated patch (•) to on the cone-punch 
(B) and the concave part of the patch engages the longitudinal 
pzT>fUed grooves of the punch. TIm patch Is h«ld on the rod (10) and 
tu upper end Is then fixed by the actuating cylinders of the mandrel, 
pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind reeeu ensuring hermetldty of the working space. 
U8B/ADVANTAOIC • Repair of casing strings of oU. gas and 
ucher boreholes by tnstalllng a steel patch. Enhanced effectiveneas 
of the head to due to Increased rmdlal stress on the sectors. 
BU14S/7.TJ2. (4pp Dwg.No.l/4) 



H(I-CIO) 




©1993 DERWENT PUBLICATIONS LTD. 
14 Great Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised copying of this abstract not permitted 



[see English abstract-separate page] 

[state seal] Union of Soviet Socialist ^^9^ ^\] 1745873A1 
Republics 

USSR State Committee (5 1)5 E21 B 29/10 

on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR^S CERTIFICATE 



(21) 4003368/03 

(22) June 6, 1986 

(46) July 7, 1992, Bulletin No. 25 

(71) AU-Union Scientific-Research 
Institute of Well Casing and Drilling 
Muds 

(72) S. F, Petrov, O. A. Ledyashov, M. L. 
KiseFman, and V. A. Yur'ev 

(53) 622.248(088.8) 

(56) USSR Inventor's Certificate No. 
739214, cl. E 21 B 29/00, 1980. 

USSR Inventor's Certificate No. 
989038, cl. E 21 B 29/10, 1981. 



(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — ^patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
seaHng tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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Fig. 3 



[see Russian original for figure] 



Fig. 4 
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